Abstract. Disconnector(DS) operations in GIS may generate very fasttransient overvoltage (VFTO), which is characterized by its high peak value, short rise time, and high frequencies. However,most studies on VFTO are based on statistical data, which cannot show the impact of different phases to VFTO.In this paper, we use a relay with MCU as the Phase-Selection controllerto closeto the 220V power supplyin order to simulate VFTO in high-voltage substations, and acquired transientvoltage waveform of each phase. After analyzing the measured data, some important characteristics of switching fields were obtained. The lower the absolute value of the instantaneous power supply voltage is, the smaller VFTO is. When the absolute value of the instantaneous power supply is same, the amplitude of negative polarity VFTO is of about 20% smaller than the positive polarity in average, the lower the absolute value of the voltage is, the smaller the gap is. These characteristics are useful for theoretical analysis and practical engineering analysis inpower substation.If Phase-Selection controller can be used on disconnnector, then try to close at 0 degrees to left or 180 degreesto right, the offset phase is determined by controller's phase error.
Introduction
With the increase of the power system voltage level,gas insulated substation(GIS) has been widely used. The very fast transient overvoltage (VFTO) caused by operations ofdisconnectors (DS), hastriggered off more and more accidents.Switching no-load short bus by DS is the main source of VFTO. VFTO is characterized by its high peak value, short rise time, and high frequencies [1] [2] [3] [4] [5] ,and is one of the keythreats to the insulation of high-voltage substations.
Hitherto, most studies based on statistical data, which cannot show the impact of different phases to VFTO.In this paper, a relay with MCU is used asthe Phase-Selection controller. And we use it to control aone meter long metal tube to close to the 220V power supply in order to simulate high-voltage substations closingno-load short bus.The characteristics of VFTO waveform generated by operating relay in different phase are analyzed in this paper by analysing their amplitude, rising edge. Fast Fourier Transform is also used to analyze the frequencies contained in the VFTO waveform.In the end,the preventivemeasures of VFTO byoperation ofdisconnectorare discussed by analyzing the characteristics of operation ofdisconnector.
Experiment Equipment Introduction
As shown in Fig.1 ,power supply is lowered by step-down transformer, and then inputs to MCU with filtering and reshaping. MCU outputs a signal after it delays a specific time determined by closing phase. The signal is amplified by driving device and drives relay to close to the 220V power supply. 
